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A large number of American adolescents suffer from depression and the 
consequences have been shown to be detrimental to their well-being. Adolescent 
substance use is also an increasing social problem due to the high usage rates and 
negative lifelong consequences for users. This paper explores the relationships between 
victimization, substance use, psychological health service utilization, and depressive 
symptoms in a sample of 4,757 adolescents. Using two waves of data from the National 
Longitudinal Study of Adolescent Health (Add Health), the results revealed a positive 
relationship between victimization and adolescent depressive symptoms, even after 
controlling for several demographic variables and previous depressive symptoms. 
However, victimization was only moderately associated with depressive symptoms, 
indirectly through cigarette or marijuana use. Moreover, psychological health service 
utilization partially mediated the significant association between adolescent substance use 
(cigarette or marijuana) and adolescent depressive symptoms. In conclusion, adolescents 
who experience higher levels of victimization may be more likely to use cigarettes or 
marijuana, which is positively associated with utilizing psychological health services, 
thereby elevating the risk of adolescent depressive symptoms. Intervention to reduce 
adolescent substance use may reduce vulnerability to adolescent depressive symptoms.  
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INTRODUCTION 
 
According to the National Survey on Drug Use and Health, 1.9 million, or 8% of 
adolescents aged 12 to 17 years experienced a major depressive episode (MDE) during 
2010 (Substance Abuse and Mental Health Services Administration [SAMHSA] 2012). 
Among the major psychiatric disorders, depression is one of the most common to occur 
and frequently begins during adolescence (Hankin 2006). Depression has been shown to 
greatly impair adolescents in numerous ways, such as by increasing suicide attempts 
(Tandon and Solomon 2009) and increasing the likelihood of substance use (Goldstein et 
al. 2009). Adolescent depression may continue to negatively affect their mental and 
physical health well into adulthood (Adam 2009; Anderson et al. 2006; Gotlib and 
Hammen 2009). Clearly, a significant number of American adolescents suffer from 
depression and the consequences can be detrimental to their well-being.  
Adolescent substance use is also a growing social problem due to the high usage 
rates and negative lifelong consequences for users (Johnston et al. 2011; SAMHSA 2012; 
Van Hasselt et al. 2005).  Rates of cigarette use, binge drinking, and marijuana use are 
relatively high for today’s youth (Johnston et al. 2011). For example, at least one out of 
every two high school seniors reports binge drinking at least once in their lifetime 
(Johnston et al. 2011). Likewise, marijuana was found to be the most widely used illegal 
drug among adolescents in 2008 (Farhat, Simons-Morton and Luk 2011). Overall, these 
high rates of substance use are a cause for concern given their known negative outcomes 
including lower academic achievement and goals, being less likely to receive a high 
school diploma or go to college, and being less likely to be employed than adolescents 
who do not use substances (Bogart et al. 2007). It has also been suggested that substance 
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use in adolescence increases the risk for alcohol and other drug dependence in adulthood 
(Brook et al. 2002; Grant et al. 2006; McCambridge, McAlaney and Rowe 2011).  
Not only do numerous adolescents suffer from high rates of depression and 
substance use, but these two have been found to co-occur (Townsend et al. 2006). For 
instance, depression and alcohol use (Poulin et al. 2005) and depression and smoking 
have been found to co-occur and are main causes of mental and physical illness (Audrain-
McGovern, Rodriguez and Kassel 2009). Additionally, those with dual disorders 
experience higher rates of relapse than those with only one disorder and they also have 
unique challenges when it comes to treatment (Ramo, Myers and Brown 2010; Townsend 
et al. 2006:475). In 2010, adolescents aged 12 to 17 with MDE had higher rates of daily 
cigarette use, heavy alcohol use, and co-occurring disorders than those without MDE 
(SAMHSA 2012). In an effort to determine what causes adolescent depression, some 
researchers have examined both distal (e.g., neighborhood disadvantage, victimization) 
and proximal (e.g., substance use) risk factors (Boardman et al. 2001; Howard et al. 
2002; Latkin and Curry 2003; Latkin et al. 2007). More often than not, research finds that 
adolescent substance use is a significant factor in predicting adolescent depressive 
symptoms (Brook et al. 2002; Degenhardt et al. 2003; Poulin et al. 2005; Swendsen and 
Merikangas 2000; Vida et al. 2009; Wade and Pevalin 2005). 
Because both depression and substance use are common among adolescents and 
the two frequently co-occur, utilization of health services becomes essential in order to 
treat these conditions. In 2010, just over one third of adolescents with MDE received 
professional treatment for their depression (SAMSHA 2012). Likewise, between 2003 
and 2006, of those who could have benefited from services, only about 7% of adolescents 
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received alcohol treatment and approximately 10% received drug treatment (Sterling et 
al. 2010). Many adolescents, however, often go untreated for these conditions and thus 
suffer from both short-term and long-term consequences, such as increasing severity of 
the conditions and more difficulty being treated in the future (Mertens et al. 2007; 
Parthasarathy and Weisner 2006; Sterling et al. 2004; Wu and Ringwalt 2006).  
Although researchers have investigated the relationship between mental health 
and substance use (Audrain-McGovern et al. 2012; Chinet et al. 2006; Clark, Ringwalt 
and Shamblen 2011; Curry et al. 2012; Goldstein et al. 2009; Poulin et al. 2005; Silberg 
et al. 2003) and the relationship between health service utilization and substance use 
and/or mental health (Curry et al. 2012; Drake et al. 1996; Lu and McGuire 2002; 
Townsend et al. 2006), there is a paucity of research that has examined psychological 
health service utilization as a mediator between substance use and depressive symptoms 
among adolescents. Given this gap in the literature, the current study will use the 
National Longitudinal Study of Adolescent Health (Add Health) to address this issue in 
order to develop a more complete picture of the effectiveness of utilizing psychological 
health services in treating adolescents with depressive symptoms and substance use 
issues.   
 
LITERATURE REVIEW 
Adolescent Depressive Symptoms 
 It is estimated that one out of every eight teenagers has clinical depression 
(Mental Health America 2010, as cited in Taylor 2011) and this varies by gender. That is, 
4.4% of male adolescents and 11.8% of female adolescents aged 12 to 17 experienced 
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MDE during 2010 (SAMHSA 2012). MDE appears to increase with age: in 2010, 3.3% 
of 12 year olds, 7.9% of 14 year olds, and 10.3% of 17 year olds had MDE (SAMHSA 
2012). These high rates of depression are disconcerting given that adolescent depression 
is one of the most influential factors in predicting suicide attempts and ideation (Tandon 
and Solomon 2009). Also concerning is the positive association that has been found 
between adolescent depression and adulthood depression (Fergusson and Woodward 
2002; Fombonne et al. 2001; Gotlib and Hammen 2009). Furthermore, many other 
negative adult health outcomes are significantly related to adolescent depression 
(Anderson et al. 2006; Fergusson and Woodward 2002; Gotlib and Hammen 2009). 
Numerous studies have found that delinquents experience significantly higher rates of 
depressed feelings than non-delinquents (Hagan and Foster 2003; Moffitt et al. 2001). 
Such studies have found this relationship persists throughout adolescence and into 
adulthood (Overbeek et al. 2001). Unfortunately, adolescents suffering from depression 
are found to be less responsive to antidepressant medications than adults with depression, 
making treatment of adolescent depression more challenging (Andersen and Teicher 
2008).  
Levels of adolescent depression and depressive symptoms have been found to 
vary by both gender and race. Research has found robust differences in levels of 
depressive symptoms by gender, with female adolescents more affected than male 
adolescents (Galambos, Leadbeater and Barker 2004). Females are twice as likely to 
suffer from depression as males (Poulin et al. 2005; Taylor 2011). Regarding racial 
differences, studies have found conflicting results in rates of adolescent depressive 
symptoms (Tandon and Solomon 2009). For instance, one study found that African 
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American students in 7
th
 to 12
th
 grade had higher levels of depressive symptoms than that 
of White, Hispanic, and Asian students (Wight et al. 2005). In contrast, others have found 
that African American students experienced depressive symptoms less often than White, 
Hispanic, and Asian middle school and high school students (Schraedley, Gotlib and 
Hayward 1999). Not only do many adolescents experience depression, but many of them 
also report substance use and the two have been found to be correlated (Chinet et al. 
2006; Van Hasselt et al. 2005). 
 
Adolescent Substance Use 
Adolescents have relatively high prevalence rates of substance use (Johnston et al. 
2011). Substance use among adolescents involves the use of any type of drug, ranging 
from cigarettes and alcohol to illegal drugs, such as marijuana and cocaine. In terms of 
alcohol, 16% of 8
th
 grade students, 37% of 10
th
 graders, and 54% of 12
th
 graders reported 
binge drinking, having at least 5 or more drinks in one setting, one or more times in their 
lifetime in 2010 (Johnston et al. 2011). Marijuana was the most used illicit drug in 2010 
with 17% of 8
th
 graders, 33% of 10
th
 graders, and 44% of 12
th
 graders reporting usage at 
least once (Johnston et al. 2011). Adolescents also report high rates of cigarette usage:  
20% of 8
th
 graders and 42% of 12
th
 graders have smoked a cigarette at least once in their 
lifetime (Johnston et al. 2011). In terms of past month drug use among 12 to 17 year olds 
in 2010, 23% reported binge drinking, 10.7% reported smoking cigarettes, and 7.4% 
reported smoking marijuana (SAMHSA 2011).  
Substance use appears to be increasing in terms of frequency and associated risks, 
such as smoking marijuana daily and binge drinking (Chinet et al. 2006). In general, 
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adolescent substance use has long-term negative social, behavioral and economic 
consequences (Bogart et al. 2007). The earlier adolescents begin using drugs, the greater 
their risk for future substance use problems (Chinet et al. 2006). For example, Green and 
Ritter (2000) demonstrated that adults who used marijuana during adolescence were more 
likely to use marijuana during adulthood. Adolescent alcohol and substance use disorders 
are also linked with many negative consequences, such as risky sexual behavior, trouble 
with the law, and suicide attempts (Curry et al. 2012). Research has also found that most 
persistent substance-using adolescents are also persistent delinquents (Loeber, 
Stouthamer-Loeber and White 1999). Likewise, students who plan on attending college 
report lower rates of illicit drug use in high school than students who do not plan on 
attending college (Johnston et al. 2011).  
Like rates of depression, levels of substance use have been found to vary by both 
gender and race. Regarding gender, males generally report using all types of substances 
more frequently compared to their female counterparts (Johnston et al. 2011). Similar to 
findings on racial differences in adolescent depressive symptoms, some discrepancies in 
the research exist when examining substance use. Using the Add Health, Watt and 
Rogers (2007) reported that White adolescents used alcohol more frequently than their 
African American counterparts, but rates of heavy drinking and other drug use were 
similar for both groups. In contrast, other studies have found that White adolescents were 
more likely to have higher rates of binge drinking, cigarette use, and other drug use than 
African American adolescents (Johnson 2004). Additionally, though Brown, Miller and 
Clayton concluded that marijuana and alcohol use levels were similar for African 
American and White adolescents, they found that cigarette use was much higher among 
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Whites (2004). Finally, Johnston et al. (2011) reported that African Americans had lower 
drug use rates in 2010 compared to White and Hispanic students. Hence, the existing 
research demonstrates that adolescent substance use is prevalent and varies by both 
gender and race.  Not only do adolescents suffer from high rates of depression and 
substance use, but these two issues are frequently found to co-occur (Townsend et al. 
2006). The following section examines the co-occurrence of adolescent depressive 
symptoms and substance use.  
 
Co-Occurrence  
 The association between adolescent depression and substance use has been well 
established (Chinet et al. 2006; Clark, Ringwalt and Shamblen 2011; Curry et al. 2012; 
Goldstein et al. 2009; Poulin et al. 2005; Silberg et al. 2003; Wu et al. 2008). Depressed 
adolescents have been found to use substances at almost twice the rate as non-depressed 
adolescents (Goldstein et al. 2009). Chinet and colleagues (2006) found that a decrease in 
substance use coincided with a decrease in depressive symptoms whereas stable rates of 
substance use were associated with stable levels in depressive symptoms. Looking at 
specific substances, research has found an association between marijuana use and 
adolescent depression (Poulin et al. 2005) and a strong relationship between adolescent 
depression and smoking cigarettes (Audrain-McGovern et al. 2009; Audrain-McGovern 
et al. 2012). For example, higher levels of depressive symptoms during mid- to late 
adolescence (ages 14-18) predicted higher odds of smoking cigarettes by 23% (Audrain-
McGovern et al. 2012).  
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The strong association between depression and substance use discussed above 
illustrates the phenomenon of co-occurring disorders. Unfortunately, it is more common 
for drug using adolescents to experience co-occurring disorders than to only have one 
issue (Chan et al. 2009). In fact, the most frequent type of mental health issue to co-occur 
with substance use is depression (Chan, Dennis and Funk 2008; Clark et al. 1997). Co-
occurrence of depression and substance-related problems is high, with rates of depression 
ranging from 20-30% in adolescents who use substances (Chinet et al. 2006). A recent 
study concluded that adolescents with co-occurring disorders of depression and drug 
abuse are likely to experience negative outcomes in early adulthood, such as early 
parenthood and non-completion of high school (Vida et al. 2009). The same study 
concluded that mental health issues in early adulthood often continue to worsen for those 
who had substance abuse problems and co-occurring disorders during their adolescent 
years. Additionally, adolescents who suffer from co-occurring delinquency, such as 
substance abuse, and depressive symptoms suffer from negative outcomes far more 
severe than those experienced by adolescents with only one or neither of the two 
conditions (Kofler et al. 2011). 
Research demonstrates a consistent gender difference in the relationship between 
depression and substance use among adolescents (Poulin et al. 2005). That is, not only do 
girls tend to have higher levels of depression than boys (Chinet et al. 2006; Galambos, 
Leadbeater and Barker 2004; Luk et al. 2010; Poulin et al. 2005), but the link between 
depression and substance use tends to be stronger for female adolescents than male 
adolescents (Luk et al. 2010). Additionally, females are at a higher risk of co-occurring 
disorders of depressive symptoms and substance use than males (Needham 2007, as cited 
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in Poulin et al. 2005; Sihvola et al. 2008). Males, however, tend to have higher rates of 
substance use disorders than females (Poulin et al. 2005). Other studies on depression and 
substance use by gender have found varying results, depending on the type of substance 
used. For example, one study found that depression leads to smoking, alcohol use, and 
other drug use for female adolescents but not male adolescents (Silberg et al. 2003). 
Similarly, both cigarette smoking and alcohol use have been found to be predictors of 
higher depressive symptoms in adolescent females, but not in adolescent males (Poulin et 
al. 2005). However, marijuana use is a predictor of higher depressive symptoms for both 
male and female adolescents. In contrast, another study found that marijuana use 
predicted depression among females but not males, even after controlling for early 
depressive symptoms and alcohol use (Patton et al. 2002).Though the results were 
consistent in both cross-sectional and longitudinal studies, the findings are mixed in 
terms of whether gender differences exist in the association between depression and 
marijuana, and also between depression and smoking cigarettes (Acierno et al. 2000; 
Galambos et al. 2004; Poulin et al. 2005).   
Many depressed adolescents who use substances may continue their usage in an 
attempt to cope with their depressive symptoms (Clark et al. 2011). For adolescents 
suffering from co-occurrence, though resorting to substance use may temporarily relieve 
depressive symptoms this decision is generally a harmful choice. For instance, research 
has found that the use of cigarettes and hard drugs during adolescence leads to lower 
adult life satisfaction and, thus, lower mental health (Bogart et al. 2007). Similarly, those 
who use marijuana as a coping strategy are more depressed than those who do not use 
marijuana in an effort to cope with problems (Green and Ritter 2000). Research suggests 
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that coping strategies are usually unsuccessful and even harmful when dealing with life 
stress (Bogart et al. 2007; Mattlin, Wethington and Kessler 1990) and adolescent 
substance use does not improve well-being over time. Additionally, many studies 
hypothesize a causal order between adolescent depression and substance use (Degenhardt 
et al. 2003; Poulin et al. 2005; Swendsen and Merikangas 2000; Vida et al. 2009; Wade 
and Pevalin 2005). 
 
Causal Order 
Because of the harmful consequences of adolescent substance use, researchers 
often question the causal order of the relationship: does substance use cause depressive 
symptoms or do depressive symptoms cause substance use? While an extensive amount 
of research examines depressive symptoms as an outcome of substance use, some 
researchers argue that depression causes adolescent substance use (Dembo et al. 1992; 
Stogner and Gibson 2011). For example, Clark and colleagues (2011) investigated 
whether adolescents use substances as a way to self-medicate in order to cope when 
experiencing depressed mood. Adolescent depressed mood and levels of substance use 
were measured in sixth, seventh, and eighth grade in order to see if substance use 
increased over time (Clark et al. 2011). The study concluded that students who had high 
levels of depressed mood in sixth grade had more dramatic increases in substance use 
over time than students who started with low levels of depressed mood. In this study, it 
appears that adolescent depression occurred prior to substance use.  
On the other hand, many other studies have found that substance use and other 
delinquent behavior occur before any depressive symptoms are present (Biederman et al. 
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1995; Degenhardt et al. 2003; Poulin et al. 2005; Ritakallio et al. 2005; Swendsen and 
Merikangas 2000; Vida et al. 2009; Wade and Pevalin 2005; Wiesner and Kim 2006; 
Wolff and Ollendick 2006) and find evidence against self-medicating and coping 
hypotheses (Degenhardt, Hall and Lynskey 2003). For instance, in their longitudinal 
study Brook et al. (2002) found that early alcohol use, marijuana use, and overall drug 
use predicted later major depressive disorder. Similarly, Vida et al. found that adolescents 
who abuse drugs have much higher rates of depression in early adulthood (by age 25) 
than adolescents without drug or mental health problems (2009). These findings suggest 
that early substance use and/or abuse may cause depression because adolescents without 
drug problems had lower rates of depression in early adulthood than adolescents with 
substance use/abuse issues (Brook et al. 2002; Vida et al. 2009). As such, existing studies 
yield mixed results regarding the causal order between depressive symptoms and 
substance use among adolescents. 
Thus, when conducting research, certain methodological steps must be taken in 
order to correctly establish causal order between depression and substance use. There are 
three criteria for establishing causality. The first criterion is to have a significant 
correlation between the two focal variables. As existing literature reveals, the association 
between adolescent depression and substance use is significant (Chinet et al. 2006; Clark, 
Ringwalt and Shamblen 2011; Curry et al. 2012; Deykin, Levy and Wells 1987; 
Goldstein et al. 2009; Poulin et al. 2005; Silberg et al. 2003). But because an association 
alone does not indicate causality, the second criterion, temporal order, must be clear to 
establish the causal order of the focal variables. In cases when the initial cause of 
depression is identified (as a factor other than substance use), depression appears to occur 
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before substance use. For instance, a recent study found that, among female subjects, 
depression was positively related to and occurred before substance use (Luk, Wang and 
Simons-Morton 2010). Luk et al. suggested that female victimization can cause higher 
depressive symptoms which lead to higher levels of substance use. Thus, the causal order 
that the study proposed suggests that substance use is an outcome of depression.  
In contrast, an extensive body of research establishes the temporal order that 
adolescent substance use occurs before depressive symptoms. For example, adolescent 
cigarette smoking has been found to precede depression and, thus, increase the likelihood 
of depression (Wade and Pevalin 2005) and drug dependence (Brown et al. 1996). 
Similarly, alcoholism has been found to significantly predict depression (Swendsen and 
Merikangas 2000). Marijuana use at an early age is related to higher levels of depression 
later in life (Green and Ritter 2000). Indeed, a review of a number of studies found that 
early-onset, regular use, and heavy use of marijuana independently increased the risk of 
later depression but that depression did not increase marijuana use (Degenhardt et al. 
2003). Furthermore, Poulin and colleagues (2005) investigated gender differences and 
found that alcohol use, cigarette smoking, and cannabis use all independently predicted 
higher levels of female adolescent depressive symptoms whereas cannabis use was found 
to be the only predictor of male depressive symptoms. Thus, the causal order of the 
aforementioned studies suggests that depression is an outcome of substance use and not 
vice versa. Clearly, existing studies have yielded inconsistent findings regarding the 
causal order between adolescent substance use and adolescent depressive symptoms. 
However, because an extensive body of existing research demonstrates the predictive 
effect of adolescent substance use on depression, the causal order of the focal relationship 
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for the current project will follow this model. That is, adolescent substance use precedes 
adolescent depressive symptoms.  
After confirming the first two criteria of causality, the last but most crucial step is 
to account for other variables that may be responsible for the focal relationship. This third 
criterion in establishing causal order is accomplished by accounting for possible spurious 
variables. One way of achieving this is to control for the effects of the independent 
variable at the time that the dependent variable is measured. In the case where adolescent 
substance use occurs before depressive symptoms, it would be necessary to control for 
adolescent depressive symptoms at the time when adolescent substance use is measured. 
Another way of accounting for spuriousness is to include mediating variables in the 
conceptual model. It is necessary to consider whether mediating effects are responsible 
for the relationship between substance use and depressive symptoms. For instance, 
Bogart and colleagues found support for the mediating effects of health. That is, smoking 
cigarettes as an adolescent leads to poor health which, in turn, leads to lower life 
satisfaction (2007). This finding demonstrates that substance use does not fully predict 
poor well-being but, rather, other variables mediate the focal relationship. While many 
studies have examined the effect of substance use on adolescent depression, there are 
other factors, such as health service utilization, that may mediate the focal relationship 
and is the topic to which I now turn.  
 
Health Services 
 Because adolescent substance use is often a prominent factor in predicting 
depressive symptoms (Brook et al. 2002; Degenhardt et al. 2003; Poulin et al. 2005; 
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Swendsen and Merikangas 2000; Vida et al. 2009; Wade and Pevalin 2005), the role of 
health services becomes an important topic of discussion. In 2010, approximately 40% of 
females with MDE were receiving professional treatment for their depression compared 
to 32% of males with MDE (SAMSHA 2012). Almost half of adolescents (47.6%) who 
received specialty mental health services (inpatient or outpatient care) reported receiving 
the services because they felt depressed and 30.5% because they had problems with 
family or home (SAMHSA 2012). As mentioned earlier, only a small percentage of 
adolescents suffering from depression or drug problems actually receive the treatment 
they need (SAMSHA 2012; Sterling et al. 2010). Many adolescents often go untreated for 
these conditions and are faced with many negative consequences (Mertens et al. 2007; 
Parthasarathy and Weisner 2006; Sterling et al. 2004; Wu and Ringwalt 2006). Thus, the 
utilization of psychological health services is crucial in treating adolescents with 
depression and/or substance use issues. Because adolescents are found to be less 
responsive to antidepressant medications than adults with depression (Andersen and 
Teicher 2008), psychological health service utilization becomes even more necessary for 
younger populations.  
Health services, such as drug prevention programs, have become more popular 
over the years but researchers continue to evaluate program effectiveness. Lu and 
McGuire (2002) focused on the effectiveness of an outpatient substance abuse program 
and found that the treatment decreased drug use frequency and increased abstinence, 
especially for those who use drugs more heavily. These types of programs, however, 
focus on treating substance use only. In fact, a significant percentage of adolescents with 
co-occurring conditions do not receive treatment for their mental health issues while 
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receiving treatment for their substance use disorder (Bukstein et al. 2005; Jaycox, Morral 
and Juvonen 2003; Sterling and Weisner 2005).  
Adolescents with co-occurring disorders require special assistance. The most 
common method of treating those with dual disorders is to offer two separate treatments – 
one for mental health and one for substance abuse (Townsend et al. 2006). Some research 
findings provide support for separate treatments. For instance, Curry and colleagues 
(2012) found that adolescents who received and responded positively to short-term 
treatment for major depressive disorder (MDD) had lower rates of future substance use 
disorders (SUD). However, offering two separate treatments for those with co-occurring 
disorders has often been found ineffective (Townsend et al. 2006).  
Historically, programs failed to treat those with dual disorders of depression and 
substance use, and the few that have been established are incomplete and ineffective in 
treating both disorders (Drake et al. 1996). Integrated care that includes treatment for 
both mental health and substance abuse in one program has proved most beneficial to 
those with co-occurring disorders; unfortunately, not all treatment programs offer 
integrated care (Drake et al. 2004; Ducharme, Knudsen and Roman 2006). Chinet and 
colleagues (2006) have suggested that adolescents who are being treated for depression 
should be automatically screened for substance use problems because, many times, 
adolescents with substance-related issues do not request help. The same suggestion can 
be made for adolescents being treated for substance use issues because research has 
illustrated the low percentages of adolescents with mental health issues who seek 
treatment (Bukstein et al. 2005; Jaycox et al. 2003; Sterling and Weisner 2005). These 
findings highlight the need for more productive and complete treatment programs for 
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those suffering from co-occurring disorders. Because research has found a positive 
association between adolescent substance use and service utilization (Casanueva et al. 
2011; Yanos, Czaja and Widom 2010) and a negative association between health care 
service utilization and adolescent depression (Dickerson et al. 2012), it is likely that there 
is an indirect effect of substance use on depression through health service utilization.  
Though health service utilization may play a significant role in the relationship 
between adolescent depressive symptoms and substance use, other factors such as 
experiencing victimization may also be important. That is, the neighborhood in which 
one is raised is likely to increase the risk of witnessing victimization or being a victim of 
violence. These experiences of victimization may have a significant influence on future 
adolescent depression well before health service utilization or substance use occurs. For 
example, growing up in a neighborhood with high rates of crime may increase one’s risk 
of victimization which could impact an adolescent’s substance use and depressive 
symptoms. The following section looks at research that has examined the effects of one’s 
neighborhood on substance use and health outcomes.  
 
Neighborhood and Victimization  
When exploring factors that influence adolescent depressive symptoms and well-
being, some studies consider the role of neighborhood disadvantage (Aneshensel and 
Sucoff 1996; Gutman, McLoyd and Tokoyawa 2005). In one longitudinal study Latkin 
and Curry (2003) examined the effects of neighborhood disadvantage on depressive 
symptoms among a community sample of 818 adults, most of whom were current or 
former substance users. Their results revealed a positive association between perceived 
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neighborhood disadvantage and levels of depressive symptoms. Typical characteristics of 
neighborhood disadvantage are experiencing personal victimization and/or witnessing 
violent victimization (Martin, Sigda and Kupersmidt 1998; Reed et al. 2009). For 
instance, Howard and colleagues (2002) found that witnessing violence or experiencing 
violent victimization were associated with negative adolescent psychosocial symptoms of 
distress, such as difficulties with concentration and feelings of being unloved and afraid. 
Because research has also found an association between neighborhood disadvantage and 
substance use (Boardman et al. 2001; Latkin et al. 2007) and between substance use and 
depressive symptoms (Brook et al. 2002; Degenhardt et al. 2003; Poulin et al. 2005; 
Swendsen and Merikangas 2000; Vida et al. 2009; Wade and Pevalin 2005), it is likely 
that there is an indirect effect. That is, neighborhood context (e.g., presence of drug 
dealers, high crime rates) place individuals at greater risk for victimization which leads to 
substance use (Boardman et al. 2001), thereby increasing one’s depressive symptoms. 
Because I am unaware of any studies that have empirically tested this model to date, the 
current study will contribute to the existing literature on adolescent depressive symptoms 
by examining the mediating role of substance use between victimization and depressive 
symptoms.  
 
THEORETICAL FRAMEWORK 
Background 
Adolescent substance use is an important risk factor when examining adolescent 
depressive symptoms. However, studies that have tested the association between 
adolescent depression and substance use generally do not identify a particular theory to 
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explain the relationship. One possible reason for this may be because a causal 
relationship could not be developed due to the fact that each variable is found to have 
predictive power over the other (Chinet et al. 2006). Another possible reason for omitting 
a theory may be due to page limitations within a journal article (Steuber and Danner 
2006). Thus, some researchers do not utilize theoretical explanations for their findings 
and, instead, simply state that substance use and depression co-occur and, thus, are not 
predictive of one another. However, not attempting to develop a causal order leaves many 
questions unanswered especially given the fact that mounds of research have made 
statements about a causal order (Degenhardt et al. 2003; Poulin et al. 2005; Swendsen 
and Merikangas 2000; Vida et al. 2009; Wade and Pevalin 2005). Thus, when conducting 
empirical research, it is beneficial to offer theoretical explanations for the cause of each 
phenomenon while also controlling for co-occurrence, which is possible when using 
longitudinal data (Brook et al. 2002).   
 
Stress Process  
The stress process model (Pearlin et al. 1981; Pearlin 1989) provides a useful 
framework for analyzing the relationship between various stressors and health outcomes. 
More specifically, it approaches deviance and health from a life course perspective which 
is valuable when considering the longitudinal effects of adolescent substance use on 
depressive symptoms (Pearlin et al. 2005; Siennick 2007). According to the stress 
process, when an individual experiences social stress, such as neighborhood 
disadvantage, there is an increased risk of negative mental health outcomes (Wickrama 
and Baltimore 2010). The model has been used to explain the significant association 
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between distal risk factors (or primary stressors, which come first in people’s 
experiences), such as victimization and proximal risk factors (or secondary stressors, 
which are a result of primary stressors; Pearlin, 1989), such as substance use (Boardman 
et al. 2001; Latkin et al. 2007) and the significant relationship between both distal and 
proximal risk factors and mental health outcomes (Latkin and Curry 2003).  
The current study utilizes a stress process model to understand how primary 
stressors (i.e., victimization) and second stressors (i.e., substance use) are related to 
adolescent depressive symptoms. Researchers have observed instances of chronic 
stressful conditions and found that they do in fact increase the risk of substance use and 
depression (Clark et al. 2011; Robles et al. 2005). Similarly, research has found that 
adolescent marijuana use increases the likelihood of other illicit drug use and depression 
in later adolescence and young adulthood (Fergusson, Horwood and Swain-Campbell 
2002). Marijuana use has psychological consequences that increase depression and start 
the long course of negative outcomes such as anti-conventional conduct (Kandel et al. 
1986; Kandel, Yamaguchi and Chen 1992). Furthermore, the stress process model 
emphasizes the role of protective factors in mediating the direct effect of stressors on 
mental health outcomes (Pearlin 1989). Applied to the current study, psychological health 
service utilization will act as a protective factor by mediating the direct effect of 
substance use, the secondary stressor, on adolescent depressive symptoms. Thus, in the 
present research model, higher levels of victimization are expected to be associated with 
adolescent substance use which, in turn, will be positively related to psychological health 
service utilization, thereby causing lower levels of depressive symptoms.  
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HYPOTHESES 
 Based on the above literature review research findings and the stress process 
theory, several mediation models of adolescent depressive symptoms were proposed and 
tested. Each mediator was tested in separate single-mediator models and was then tested 
together in a three-path mediational model (Preacher and Hayes 2008). The research 
hypotheses are as follows:  
Hypothesis #1 – Higher levels of victimization will be associated with higher levels of 
depressive symptoms.  
Hypothesis #2 – Substance use (i.e., cigarette use, binge drinking, and marijuana use, 
independent from one another) will mediate the relationship between victimization and 
depressive symptoms. That is, higher levels of victimization will be positively associated 
with substance use which will lead to higher levels of depressive symptoms. 
Hypothesis #3 – Psychological health service utilization will mediate the relationship 
between substance use and depressive symptoms. More specifically, substance use will 
be positively related to psychological health service utilization which will lead to lower 
levels of depressive symptoms.  
 
METHODS 
Sampling Procedure 
 Data from the National Longitudinal Study of Adolescent Health (Add Health) 
will be used to examine the effect of substance use on adolescent depressive symptoms. 
Add Health is a nationally representative, longitudinal study with four waves of data 
collection to date. The data were collected through cluster sampling of schools with 
unequal probability. Within the clusters, the sample was stratified by grade and sex and 
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within the stratified clusters of schools, 80 high schools and 52 middle schools from the 
U.S. were selected for the sample (Harris et al. 2009). 
 According to the Add Health website, the sample is nationally representative in 
regards to “region of country, urbanicity, school size, school type, and ethnicity” due to 
stratification and systematic sampling in the design of the study (Harris et al. 2009). From 
each school within the sample, the administrators filled out questionnaires and students 
were chosen for participation (Chantala and Tabor 1999). The current study will use 
Wave I and Wave II of the dataset. The first wave was collected in-school from 1994 to 
1995 when the students were in grades 7-12. In-home interviews were also conducted in 
1995 for Wave I. Wave II data was collected in 1996 when the students were in grades 8-
12 (Harris et al. 2009).  
 Within the dataset, there is representation error. As for coverage error, adolescents 
that were home-schooled or in juvenile detention centers had zero probability of being 
selected in the survey sample. The only schools that were eligible during the stratified, 
random selection were those that included the 11
th
 grade and had over 30 students 
enrolled (Harris et al. 2009). Furthermore, because there were a significant amount of 
clusters, the sampling error is most likely very low. However, there is evidence that there 
are school-level and student-level nonresponse error that should be adjusted for using 
weights (Tourangeau, Shin and the NORC 1999). Although nonresponse threatens 
accuracy of estimates and is especially present in longitudinal data, nonresponse bias for 
thirteen measures in the first three waves of Add Health has been found to be very low, 
around 1% (Brownstein et al. 2005). Because of the minor aforementioned representation 
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error, the Add Health data is generalizable to the whole population. Also, the large 
number of respondents supports the generalizability of the sample.  
 
Missing Data 
Because of the complex sampling design of Add Health, the data were weighted 
using Wave II weights and missing data were handled using listwise deletion. The 
original Wave I sample size included 6,504 observations. However, only cases with 
complete data in both waves and on each variable of interest were retained for the 
analyses. Potential bias due to missing cases with incomplete data were assessed by 
comparing the variables of interest of the observations with missing data with those cases 
with complete data (n = 4,757). Both χ2 and t-tests were estimated to assess any potential 
bias. The results indicated five significant differences. Respondents who were African 
American (χ21df = 14.34, p ≤ .001), older (t (6499) = -33.51, p ≤ .001), smoked cigarettes 
at least one day in the past 30 days (χ21df = 8.33, p ≤ .001), binge drank at least one day in 
the past 12 months (χ26df = 35.52, p ≤ .001), and had higher levels of Wave I depressive 
symptoms (t (6455) = -2.06, p ≤ .05) were more likely to be missing from the analyses. 
Given the loss of some higher risk respondents suggests that the results from the current 
study err on the conservative side. Finally, because only 4,834 of the original 6,504 Wave 
I respondents were included in the Wave II public-use data (a loss of 1,670 original 
respondents), the current analysis had a large percentage of missing cases (26.9%; n = 
1,747). 
 
Measures 
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 Outcome variable 
WII Depressive symptoms is the focal dependent variable and is conceptualized as 
the Feelings Scale in Wave II of the Add Health in-home questionnaire codebook.  A 19-
item modified Center for Epidemiological Studies (CES-D) scale was used to measure 
respondents’ level of depressive symptoms. Often, researchers use the CES-D scale 
which measures depressive symptoms with strong validity and reliability (Radloff 1977). 
Originally, the CES-D scale included 20 items to measure depressive symptomatology 
(Waller et al. 2006). Wave II of Add Health modified the original CES-D scale by 
removing two items (“I had crying spells” and “My sleep was restless”), adding one item 
(“I felt that life was not worth living”), and rewording two other items (Lehrer et al. 
2006b). The modified scale asks respondents about their overall emotional state during 
the past week, such as whether they could not shake off the blues, feeling depressed, 
feeling lonely, and feeling disliked by others (Radloff 1977). Item scores ranged from 0 
(never or rarely) to 3 (most or all of the time). The items were then summed to create an 
overall scale of depressive symptoms, where a higher number represents more depressive 
symptoms. The CES-D is a highly valid and popular screening tool used extensively in 
studies on both adolescent and adult populations (Dierker et al. 2001; Goodman, Slap and 
Huang 2003; Warren, Harvey and Henderson 2010). Alpha reliability for this scale in the 
current study is .87, similar to other studies using the CES-D for adolescents (Garrison et 
al. 1991; Robert et al. 1990; Roberts, Lewinsohn and Seeley 1991).  
 
 Independent variables 
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 Victimization at Wave I is a composite index of five items that taps exposure to 
both witnessing and personally experiencing violent victimization. Respondents were 
asked how often the following things happened during the past 12 months: You saw 
someone shoot or stab another person; Someone pulled a knife or gun on you; Someone 
cut or stabbed you; You got into a physical fight; and You were jumped. Response 
categories ranged from 0 (never) to 2 (more than once). The five items were summed to 
create a victimization scale (range 0-10). A higher score represents higher levels of 
victimization. Alpha reliability for this scale in the current study is .71. 
Substance use included three items:  tobacco, alcohol, and marijuana from Wave 
I. A skip pattern was used so respondents were only asked relevant questions. First, 
cigarette use was measured by asking respondents, “During the past 30 days, on how 
many days did you smoke cigarettes?” Response options ranged from 0 (no days) to 30 
(thirty days). Due to skewness, the item was dichotomized so that 0 = no cigarette use in 
past 30 days and 1 = at least one day of cigarette use in past 30 days. Second, binge 
drinking was measured by asking respondents, “Over the past 12 months, on how many 
days did you drink five or more drinks in a row?” Response options ranged from 1 (every 
day or almost every day) to 7 (never). The response options were reverse coded so that a 
higher score represents higher levels of binge drinking. Third, marijuana use was 
measured by asking respondents, “During the past 30 days, how many times have you 
used marijuana?” Response options ranged from 0 (never) to 365 times. Due to skewness, 
this item was dichotomized so that 0 = no marijuana use in past 30 days and 1 = used 
marijuana at least one time in past 30 days. Any missing values within each of the three 
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substances were recoded as 0 (no use) to retain cases so results err on the conservative 
side. 
Psychological health service utilization at Wave I is the focal mediating variable 
and is a single item indicator that asked respondents “In the past year, have you received 
psychological or emotional counseling?” Response categories were 0 (no) and 1 (yes).  
Any missing values were recoded as 0 (no) to retain cases so results err on the 
conservative side. 
 
 Control variables 
 Gender was coded such that 0 = male and 1 = female. Respondent age was 
calculated by subtracting respondent’s birth year from the year the study was conducted, 
and ranged from 12-21 years. Respondent race included four dichotomous variables: 
White, Black, Hispanic, and Other race. Finally, depressive symptoms is controlled for in 
Wave I and can be found in the Feelings Scale section of the codebook. The scale is 
comprised of a 19-item modified CES-D scale identical to that found in Wave II (Lehrer 
et al. 2006a) described above. Like the focal dependent variable, item scores ranged from 
0 (never or rarely) to 3 (most or all of the time). The 19 items were summed to create an 
overall scale of depressive symptoms, where a higher number represents more depressive 
symptoms. Internal consistency reliability in the current study is .86 for Wave I CES-D. 
 
Data Analyses 
 To evaluate the hypothesized relationships, ordinary least squares (OLS) 
regression was used as the main statistical analysis technique within the current study due 
to the continuous dependent variable, WII depressive symptoms. Using Stata, a statistical 
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software program, several mediation models were estimated. The conceptual figures for 
each mediation model are shown below in Figures 1 through 3. The first model analyzed 
the relationship between victimization, substance use, and depressive symptoms (see 
Figure 1). In order to investigate whether Wave I substance use mediated the influence of 
victimization on depressive symptoms, model 1 (Figure 1) estimated three single-
mediator effects on this relationship: the mediating effect of Wave I cigarette use, Wave I 
binge drinking, and Wave I marijuana use. If there is a decrease in the direct effect of 
victimization on depressive symptoms when the mediator is added to the model, then 
there is evidence of mediation (MacKinnon 2008).  
 
 
  
Next, the second mediation model investigated the relationship between substance 
use, psychological health service utilization, and depressive symptoms (see Figure 2). 
Because the influence of each substance on Wave II depressive symptoms was 
established in the first model described above, this focal relationship did not have to be 
re-run. Thus, the second model investigated the mediating effect of psychological health 
service utilization on the influence of each separate substance on Wave II depressive 
symptoms. Again, if there is a decrease in the direct effect of substance use on depressive 
Figure 1: Conceptual Prospective Model: Wave I substance use as mediator
Wave I 
Victimization
Wave I
Substance 
Use
Wave II 
Depressive 
Symptoms
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symptoms when the mediator is added to the model, then there is evidence of mediation 
(MacKinnon 2008). 
 
 
 
Finally, the third model tested the three-path mediational model (see Figure 3). In 
this case, both mediators, Wave I substance use and Wave I psychological health service 
utilization, were tested together in one model to investigate the total effect of the 
mediators on the relationship between victimization and depressive symptoms (Taylor, 
MacKinnon and Tein 2008). This final model essentially tested whether victimization is 
positively related to substance use, which in turn affects psychological health service 
utilization, and finally leads to depressive symptoms.  
 
Figure 2: Conceptual Prospective Model: Wave I psychological
service utilization as mediator
Wave I 
Substance 
Use
Wave I
Psychological 
Service 
Utilization
Wave I I
Depressive 
Symptoms
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RESULTS 
The descriptive statistics of the analyzed variables are shown in Table 1. The final 
sample (N=4,757) consists of approximately 52% female and 59% White participants 
whose average age was 15.63 years old. See Table 1 for means, standard deviations (SD), 
and range. 
 
 
Figure 3: Conceptual Prospective Model: three-path mediational model
Wave I 
Victimization
Wave I
Psychological 
Service 
Utilization
Wave I I
Depressive 
Symptoms
Wave I
Substance
Use
Variable Mean SD Min Max
WII Depressive Symptoms 10.76 7.48 0 56
WI Independent Variables
     Cigarette Use .2438 0 1
     Binge Drinking .5871 1.26 0 6
     Marijuana Use .1234 0 1
WI Psychological Service Utilization .1246 0 1
WI Controls
     Female .5228 0 1
     Age 15.63 1.59 12 21
     White .5878 0 1
     Black .2317 0 1
     Hispanic .1154 0 1
     Other .0652 0 1
     Depressive Symptoms 10.81 7.43 0 50
     Victimization .9382 1.60 0 10
Table 1: Descriptive Statistics (N=4757)
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Before running the regression models, bivariate correlations among the study 
variables were examined (see Table 2). Analyses at the bivariate level revealed high 
correlations between Wave II depressive symptoms and each independent variable at 
Wave I (p ≤.001). Also, Wave I cigarette use, binge drinking and marijuana use were 
significantly correlated with victimization and psychological health service utilization.  
 
 
 
In order to investigate the effects of victimization, substance use, and 
psychological health service utilization on adolescent depressive symptoms, three 
regression analyses were estimated using weighted data from Add Health. OLS 
regression was used as the main statistical analysis technique for the continuous outcome 
variable of adolescent depressive symptoms. All models controlled for gender, age, race, 
and Wave I depression symptoms. Whites are the omitted racial group. 
 Table 3 examined the effect of Wave I cigarette use on adolescent depressive 
symptoms. Model 1 in Table 3 revealed that victimization was positively associated with 
adolescent depressive symptoms (β = .048; p ≤ .001). That is, adolescents who 
Variable 1 2 3 4 5 6 7 8 9 10 
1. WII Depressive Symptoms 1.0 *** 
2. WI Cigarette Use .18*** 1.0 *** 
3. WI Binge Drinking .12*** .40*** 1.0 *** 
4. WI Marijuana Use .15*** .41*** .41*** 1.0 *** 
5. Victimization .15*** .15*** .24*** .22*** 1.0 *** 
6. Psych. Service Utilization .15*** .16*** .13*** .15*** .11*** 1.0 *** 
7. Female .14*** -.02 *** -.10*** -.04 *** -.19*** .04 *** 1.0 *** 
8. Age .10*** .16*** .22*** .13*** .09*** .02 *** -.06** * 1.0 *** 
9. Race -.12*** .14*** .08*** .01*** -.15*** .06** * -.01 *** -.02 *** 1.0 *** 
10. WI Depressive Symptoms .60*** .19*** .16*** .17*** .18*** .18*** .13*** .13*** -.13*** 1.0 *** 
* p ≤ .05, **p ≤ .01, ***p ≤.001 
Table 2: Correlation Matrix of Study Variables 
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experienced higher levels of victimization reported higher depressive symptomology. 
This model explained 36% of the variance in the dependent variable. This relationship 
supports Hypothesis #1.  
 
 
 
Because this relationship was supported, possible mediators (i.e., cigarette use, 
binge drinking, marijuana use, and psychological health service utilization) were tested 
by investigating whether the independent variable was associated with depressive 
symptoms, whether the mediator was associated with the independent variable, and 
whether after including both the mediator and the independent variable in the model, the 
independent variable would still be associated with depressive symptoms (Baron and 
Kenny 1986). In order to test the significance of the indirect paths from the independent 
variable to the mediator, and from the mediator to the dependent variable, the joint 
B SE B SE B SE 
Controls 
     Female .075 *** .187 .074 *** .186 .073 *** .187 
     Age .018 .064 .010 .067 .009 .067 
     Black .030 * .271 .041 ** .260 .044 ** .260 
     Hispanic .061 *** .335 .067 *** .335 .068 *** .337 
     Other .021 .457 .024 .464 .025 .466 
     WI Depressive Symptoms .563 *** .017 .551 *** .018 .546 *** .018 
     Victimization .048 *** .059 .037 ** .060 .034 * .061 
WI Cigarette Use .067 *** .265 .064 *** .266 
Psychological Service Utilization .033 * .348 
     R-Squared .362 .366 .367 
* p ≤ .05, **p ≤ .01, ***p ≤.001 
 All models controlled for gender, age, race, and Wave I depression symptoms. Whites are the omitted racial group. 
N=4,757 
Model 2 Model 1 Model 3 
Table 3: OLS Regression Analyses of WI Cigarette Use on WII Depressive Symptoms 
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significance test was employed (Hines and Straus 2007). Compared to other tests of 
mediation, the joint significance test has the most conservative Type I error rate and best 
statistical power in testing mediational effects (MacKinnon et al. 2002). Also, the joint 
significance test can be used to test single-mediator models and has recently been adapted 
to test three-path mediational models (Taylor et al. 2008). Thus, the joint significance test 
was computed in Stata using the Sobel-Goodman Mediation test (Goodman 1960; 
MacKinnon et al. 2002; Sobel 1982) for each mediational model in the present study
1
.  
To calculate the percentage of the total effect that was mediated and the z-score, 
Stata used the following equations: 
                                             
                
             
 
                                        
                   
     
                
                 
 
The β of the independent variable before mediation is the unstandardized regression 
coefficient when the mediating variable is not included in the model. The β of 
independent variable after mediation is the unstandardized regression coefficient when 
the mediating variable is included in the model. The β of the indirect effect (numerator) is 
also the β that is produced for the Sobel-Goodman coefficients. To turn the proportion 
into a percentage, the proportion is multiplied by 100. 
Accordingly, the mediating effect of each Wave I substance on this association 
was tested through separate single-mediator models. First, the Sobel-Goodman test 
demonstrated that victimization was predictive of cigarette use (not shown in table: β = 
.891; p ≤ .001), which then predicted depressive symptoms (Model 2 in Table 3: β = 
                                                 
1
 Though both gender and protective factor interaction terms were tested in each of the models, neither 
variable was significant; therefore, were not included in the results. 
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.067; p ≤ .001). The Sobel-Goodman test statistic for this mediational model revealed that 
24.1% ( 
          
     
      of the total effect was mediated by cigarette use (Z = 
          
     
  3.93; p ≤ .001). Models 1 and 2 in Table 3 demonstrated that there was a 
decrease in the direct effect of victimization on depressive symptoms when Wave I 
cigarette use was added to the model. This decrease in the direct effect is evidence of 
mediation (MacKinnon 2008).  
 
 
  
Next, the process was repeated to test the mediating effect of Wave I binge 
drinking and the mediating effect of Wave I marijuana use on the relationship between 
victimization and depressive symptoms. Although the Sobel-Goodman test found that 
binge drinking did not mediate the relationship (Z = 
           
     
 = .893; p > .05; see Table 
4 for β’s), the test for the mediating effect of marijuana use revealed that 16.2% ( 
B SE B SE B SE 
Controls 
     Female .075 *** .187 .075 *** .188 .074 *** .190 
     Age .018 .064 .015 .067 .016 .067 
     Black .030 * .271 .032 * .271 .035 ** .269 
     Hispanic .061 *** .335 .061 *** .337 .063 *** .340 
     Other .021 .457 .022 .458 .023 .461 
     WI Depressive Symptoms .563 *** .017 .562 *** .017 .556 *** .017 
     Victimization .048 *** .059 .045 ** .060 .042 ** .089 
WI Binge Drinking .014 .089 .011 .089 
Psychological Service Utilization .039 * .345 
     R-Squared .362 .362 .363 
* p ≤ .05, **p ≤ .01, ***p ≤.001 
All models controlled for gender, age, race, and Wave I depression symptoms. Whites are the omitted racial group. 
N=4,757 
Table 4: OLS Regression Analyses of WI Binge Drinking on WII Depressive Symptoms 
Model 1 Model 2 Model 3 
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      of the total effect was mediated (Z   
           
      
 = 2.34; p ≤.05). 
Indeed, victimization was associated with marijuana use (not shown in table: β = 1.29; p 
≤ .001), which then predicted depressive symptoms (Model 2 in Table 5: β = .039; p ≤ 
.05). Model 1 and 2 in Table 5 demonstrated the decrease in the direct effect of 
victimization on depressive symptoms when marijuana use was added to the model. 
These results partially support Hypothesis #2 that both cigarette use as well as marijuana 
use partially mediated the association between victimization and depressive symptoms. 
Binge drinking, however, did not mediate this relationship.  
Next, to test Hypothesis #3, the mediating effect of psychological health service 
utilization on the association between Wave I substance use (cigarette use; marijuana use) 
and Wave II depressive symptoms was tested through two single-mediator models. 
According to the Sobel-Goodman test, cigarette use was positively associated with 
psychological health service utilization (not shown in table: β = .827; p ≤ .001), which 
then predicted depressive symptoms (Model 3 in Table 3: β = .033; p ≤ .05). That is, 
5.2% ( 
           
     
      of the total effect was mediated by psychological health 
service utilization (Z  
           
     
 = 1.99; p ≤ .05). Models 2 and 3 in Table 3 
demonstrated that there was a decrease in the direct effect when psychological health 
service utilization was added to the model. Likewise, the Sobel-Goodman test found that 
marijuana use was positively related to psychological health service utilization (not 
shown in table: β = .710; p ≤ .001), which then predicted depressive symptoms (Model 3 
in Table 5: β = .063; p ≤ .05). Thus, 9.4%   
           
     
      of the total effect was 
mediated by psychological health service utilization (Z  
           
     
 = 2.06; p ≤ .05). 
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Model 2 and 3 in Table 5 showed that there was a decrease in the direct effect when 
psychological health service utilization was added to the model. Thus, Hypothesis #3 was 
partly supported.  
 
 
  
Finally, in order to test multiple mediators at once, two three-path mediational 
models were tested (Taylor et al. 2008). Following statistical methods adapted from 
Preacher and Hayes (2008) for Stata, the proportion of the total effect that is mediated is 
calculated by dividing the total indirect effect of both mediators by the sum of the total 
indirect effect plus the total direct effect. The proportion is then multiplied by 100 to 
obtain the percentage of the total effect that is mediated. The first model included both 
Wave I cigarette use and Wave I psychological health service utilization as mediators on 
the focal relationship between Wave I victimization and Wave II depressive symptoms. 
B SE B SE B SE 
Controls 
     Female .075 *** .187 .075 *** .186 .074 *** .184 
     Age .018 .064 .014 .065 .015 .065 
     Black .030 * .271 .032 * .268 .035 ** .268 
     Hispanic .061 *** .335 .061 *** .335 .063 *** .334 
     Other .021 .457 .022 .458 .023 .456 
     WI Depressive Symptoms .563 *** .017 .558 *** .018 .552 *** .018 
     Victimization .048 *** .059 .040 ** .062 .037 * .063 
WI Marijuana Use .039 * .361 .036 * .366 
Psychological Service Utilization .036 * .346 
     R-Squared .362 .363 .364 
* p ≤ .05, **p ≤ .01, ***p ≤.001 
All models controlled for gender, age, race, and Wave I depression symptoms. Whites are the omitted racial group. 
N=4,757 
Model 1 Model 2 Model 3 
Table 5: OLS Regression Analyses of WI Marijuana Use on WII Depressive Symptoms 
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25.2%   
     
             
      of the total effect was mediated by cigarette use and 
psychological health service utilization (Stata FAQ 2013). Furthermore, the second 
model included both Wave I marijuana use and Wave I psychological health service 
utilization as mediators on the focal relationship between victimization and depressive 
symptoms. Indeed, 21.2%   
     
             
       of the total effect was mediated by 
these two mediators. These three-path mediational models essentially tested and 
supported the model that higher levels of victimization were positively related to 
substance use (cigarette use; marijuana use), which in turn positively influenced 
psychological health service utilization, thereby increasing levels of depressive 
symptoms.  
 
DISCUSSION 
The purpose of the current study was to explore the relationships between 
victimization, adolescent substance use, psychological health service utilization, and 
adolescent depressive symptoms. The results indicate that victimization is positively 
related to adolescent depressive symptoms and this relationship was partially mediated by 
adolescent substance use. Additionally, psychological health service utilization partially 
mediated the significant relationship between adolescent substance use (cigarette or 
marijuana) and adolescent depressive symptoms. Finally, the three-path mediational 
models including substance use and psychological health service utilization partially 
mediated the relationship between victimization and adolescent depressive symptoms.  
The first analysis examining the effect of Wave I victimization on Wave II 
depressive symptoms revealed a positive association which indicates that adolescents 
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with higher levels of victimization experience greater depressive symptoms. This finding 
supports Hypothesis #1 and is also consistent with previous research which finds a 
positive association between neighborhood victimization and depression (Aneshensel and 
Sucoff 1996; Gutman et al. 2005; Howard et al. 2002). It is possible that experiencing or 
witnessing victimization can cause an adolescent to feel chronically unsafe instead of 
comfortable and secure. As such, feeling unsafe may lead to emotional distress and 
eventually increase levels of depressive symptoms among these exposed adolescents.  
Results from the first model which tested a mediating effect revealed that both 
Wave I cigarette and marijuana use partially mediated the direct effect of Wave I 
victimization on Wave II depressive symptoms. In other words, adolescents who 
experience higher levels of victimization smoke cigarettes or marijuana at least once 
which in turn is associated with higher levels of depressive symptoms. This finding 
supports Hypothesis #2 and is generally supportive of prior research which finds a 
positive association between victimization and greater substance use (Lo, Kim, and 
Church 2008; Silverman et al. 2001) and a positive association between substance use 
and depressive symptoms (Brook et al. 2002; Degenhardt et al. 2003; Poulin et al. 2005; 
Swendsen and Merikangas 2000; Vida et al. 2009; Wade and Pevalin 2005). These 
findings may be explained by the fact that the stress associated with being personally 
victimized or witnessing victimization may encourage some adolescents to use 
substances such as cigarettes or marijuana as a way to cope with the stress. Consequently, 
substance use increases levels of depressive symptoms because of the many negative 
consequences of drug use. For example, substance use and other delinquent behavior 
have been shown to eliminate more pro-social behavioral opportunities (Laub, Nagin, and 
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Sampson 1998; Sampson and Laub 1997) which, in turn increase the likelihood of 
depression (Mirowsky and Ross 1992) and many other ensuing problems (Patterson and 
Yoerger 1993).  
Contrary to what was hypothesized, Wave I binge drinking did not mediate the 
relationship between victimization and depressive symptoms because it was not 
predictive of Wave II depressive symptoms. One possible explanation may be due to the 
fact that adolescents who binge drink may find it more socially acceptable and are, thus, 
less likely to experience future depressive symptoms because the behavior is generally 
not viewed as deviant by society compared to other substances (Becker 1963). The lack 
of a significant finding may also be due to the manner in which binge drinking was 
coded. That is, while cigarette use and marijuana use were dichotomized binge drinking 
had seven response options. Because of the young age of many of the respondents, it is 
unlikely that the majority of them have binge drank on several occasions.  
Model two which tested a second mediating effect revealed that psychological 
health service use partially mediated the effect of both Wave I cigarette and marijuana 
use on Wave II depressive symptoms. That is, adolescents who smoke cigarettes or 
marijuana at least once are more likely to utilize psychological health services, which, in 
turn leads to greater depressive symptoms. Because no studies to date have empirically 
tested this model before, there are no findings to which current study results can be 
compared. The current study findings only partly support Hypothesis #3. While substance 
use was correlated with psychological health service utilization, the positive effect 
between psychological health service utilization and depressive symptoms was not 
expected. One possible explanation may be that adolescents who utilize psychological 
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health services become more aware of their mood or feelings after talking with a 
counselor and, therefore, report higher levels of depressive symptoms than adolescents 
who do not utilize psychological health services. Another potential explanation is that 
adolescents who used health services in Wave I did so because they were experiencing 
depressive symptoms before accepting the services. These earlier depressive symptoms 
may then be the cause of higher levels of depressive symptoms in Wave II. Thus, it is 
possible that these earlier depressive symptoms, which cannot be controlled for using 
Add Health data, were the driving force for both Wave I psychological health service 
utilization and continued high levels of depressive symptoms in Wave II.  
Finally, the third model, which tested the three-path mediational model revealed 
that adolescents who experience higher levels of victimization are more likely to report 
cigarette and marijuana use, which, in turn is correlated with utilization of psychological 
health services, thereby increasing depressive symptoms. Although prior research has not 
examined this specific model, one potential explanation for these findings is that stressors 
from both victimization and substance use lead some adolescents to seek more 
psychological help from health services but this does not decrease the level of future 
adolescent depressive symptoms.  
Overall, the stress process model is a useful framework for understanding these 
findings. Consistent with the stress process model, the current study findings demonstrate 
a positive effect of victimization on later adolescent depressive symptoms which is 
consistent with previous research (Latkin and Curry 2003; Pearlin 1989; Pearlin et al. 
2005). This finding also demonstrates how distal factors are important for understanding 
mental health outcomes (Latkin and Curry 2003). Though the significant mediating effect 
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of cigarette use and marijuana use on victimization and depressive symptoms is 
consistent with this theory, the mediating influence of psychological health service 
utilization on depressive symptoms did not act as a protective factor. That is, although 
psychological health service utilization mediated the direct effect of substance use on 
adolescent depressive symptoms it was in the opposite direction of what was 
hypothesized. Overall, the current findings are generally supportive of a stress process 
model in that both distal and proximal risk factors are important for explaining adolescent 
depressive symptoms and mediating influences also play a significant role in 
understanding mental health outcomes.  
 
Limitations 
As with all social research, the current study has some limitations that should be 
noted. First, there is a possibility of respondent biases in the data because all information 
was self-reported. For example, due to social desirability bias, some youth may have 
under-reported their use of substances. Second, although the relevance of both mediators 
in understanding adolescent depressive symptoms was demonstrated, mediation was only 
partial which suggests that other significant factors were not investigated. For example, 
research has demonstrated a significant association between family influences, such as 
child abuse, and later adolescent depression (Brown et al. 1999; Harkness, Bruce and 
Lumley 2006; Stuewig and McCloskey 2005). Because Add Health does not include 
assessments of child abuse until Wave III, however, the current study did not control for 
these family variables. Third, the temporal order of the Wave I measures is unknown 
because the Add Health survey questions do not indicate which occurred first if measured 
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in the same wave. Thus, it is possible that substance use preceded victimization or that 
psychological health service utilization preceded substance use, rather than vice versa. 
Because the timing is unknown, causation between the Wave I measures could not be 
certain. Finally, because health service utilization was limited to a single item it is 
possible that current results may have been different if other types of services were 
included. Though Add Health does include other services (e.g., family planning) they 
were either not relevant to the dependent variable in the current study or were not 
predictive of depressive symptoms.  
 
Implications 
Current study findings have important implications for preventing adolescent 
substance use and adolescent depressive symptoms. Research has shown that there is a 
visible rise in health problems among adolescents (Wickrama et al. 2009). It is not 
surprising, then, that adolescents have relatively high rates of substance use (Johnston et 
al. 2011), which is associated with later major depressive disorder (McGue and Iacono 
2005; Vida et al. 2009). Thus, there is a need for more prevention programs for 
adolescents and especially those in disadvantaged neighborhoods and those who have 
witnessed or personally experienced victimization. Additionally, Clark and colleagues 
(2011) suggest the creation of more drug prevention programs that work to decrease the 
level of positive expectations of substance use by adolescents. Also, previous research 
with high school samples has focused on pinpointing social situations where substance 
use occurs and then using interactive videos as a way to challenge social norms by 
teaching young people about social norms, attitudes, and beliefs that are associated with 
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effective refusal skills (Duncan, Duncan, Beauchamp, Wells and Ary 2000). These 
interventions have been effective in changing personal self-efficacy and perceptions 
about social norms surrounding substance use (Duncan et al. 2000). Prevention programs 
that take place in school settings are likely to have a lot of success. As Gottfredson 
explains, schools are one of the best places to conduct prevention programs because a 
school is the “only institution that provides consistent access to millions of children 
throughout their important developmental years” (Petrosino 2003: 182). Creative 
programs such as the one outlined above are likely to have the most success and should 
be established in schools from kindergarten to high school in order to educate adolescents 
and to reformulate their norms regarding substance use.   
Future studies should build upon findings from the current project in order to 
further our understanding of risk factors for adolescent depressive symptoms. One 
suggestion for future research is to investigate other possible mediators of the 
relationships between victimization, substance use, and adolescent depressive symptoms. 
Because mediator effects were only partial in the current study, there are other important 
factors that need to be investigated, such as child abuse variables. Similarly, because 
temporal order could not be established among some of the current measures, future 
studies should analyze three or more waves of Add Health to develop causal order. 
Finally, future research may wish to examine young people’s perceptions regarding why 
they or their friends use substances which may lead to better prevention strategies and 
programs in school, which subsequently may lower the negative mental health outcomes 
among adolescents.   
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CONCLUSION 
The current study investigated the effect of victimization, substance use, and 
psychological health service utilization on depressive symptoms in a school sample of 
U.S. adolescents. The analyses added to the existing literature by examining the 
mediating influence of psychological health service utilization on the effect of substance 
use on depressive symptoms among adolescents. Overall, the findings indicate that 
adolescents who experience more victimization may be at increased risk of using 
cigarettes or marijuana. Additionally, using these substances is associated with young 
people’s chances of utilizing psychological health services, which, in turn, results in 
higher levels of depressive symptoms approximately one year later. As such, these results 
demonstrate that both distal and proximal stressors are associated with negative health 
outcomes among a national sample of U.S. adolescents. A better understanding of 
adolescent stressors and possible protective factors could aid in developing future 
prevention strategies to decrease the risk of future depression and other poor health 
outcomes among this population.  
 
 
 
 
 
 
 
  
43 
 
References 
Acierno, Ron, Dean G. Kilpatrick, Heidi Resnick, Benjamin Saunders, Michael De 
Arellano, and Connie Best. 2000. “Assault, PTSD, Family Substance Use, and 
Depression as Risk Factors for Cigarette Use in Youth: Findings from the National 
Survey of Adolescents.” Journal of Traumatic Stress 13(3): 381-396. 
Adam, Emma K. 2009. “Uncovering the Pathways Linking Depression and Physical 
Health.” Journal of Adolescent Health 45(4): 321-322. 
Agnew, Robert. 1992. “Foundation for a General Strain Theory of Crime and 
Delinquency.” Criminology 30(1): 47-87.  
Agnew, Robert. 2001. “Building on the Foundation of General Strain Theory: Specifying 
the Types of Strain Most Likely to Lead to Crime and Delinquency.” Journal of 
Research in Crime and Delinquency 38(4): 319-361.  
Anderson, Sarah E., Patricia Cohen, Elena N. Naumova, and Aviva Must. 2006. 
“Association of Depression and Anxiety Disorders with Weight Change in a 
Prospective Community-Based Study of Children Followed Up into Adulthood.” 
Archives of Pediatrics and Adolescent Medicine 160(3): 285-291. 
Andersen, Susan L., and Martin H. Teicher. 2008. “Stress, Sensitive Periods, and 
Maturational Events in Adolescent Depression.” Trends in Neurosciences 31(4): 
183-191. 
Aneshensel, Carol S., and Clea A. Sucoff. 1996. “The Neighborhood Context of 
Adolescent Mental Health.” Journal of Health and Social Behavior 37(4): 293-310. 
Audrain-McGovern, Janet, Daniel Rodriguez, and Jon D. Kassel. 2009. “Adolescent 
Smoking and Depression: Evidence for Self-Medication and Peer Smoking 
Mediation.” Addiction 104(10): 1743-1756.  
44 
 
Audrain-McGovern, Janet, Daniel Rodriguez, Kelli Rodgers, Jocelyn Cuevas, Joseph 
Sass, and Tennisha Riley. 2012. “Reward Expectations Lead to Smoking Uptake 
Among Depressed Adolescents.” Drug and Alcohol Dependence 120(2): 181-189.  
Baron, Reuben M., and David A. Kenny. 1986. “The Moderator-Mediator Variable 
Distinction in Social Psychological Research: Conceptual, Strategic, and Statistical 
Considerations.” Journal of Personality and Social Psychology 51(6): 1173-1182. 
Becker, Howard S. 1963. Outsiders: Studies in the Sociology of Deviance. New York: 
Macmillan.  
Biederman, J., S. Faraone, E. Mick, and E. Lelon. 1995. “Psychiatric Comorbidity 
Among Referred Juveniles with Major Depression: Fact or Artifact?” Journal of the 
American Academy of Child and Adolescent Psychiatry 34(5): 579-590. 
Boardman, Jason D., Brian Karl Finch, Christopher G. Ellison, David R. Williams, and 
James S. Jackson. 2001. “Neighborhood Disadvantage, Stress, and Drug Use Among 
Adults.” Journal of Health and Social Behavior 42(2): 151-165. 
Bogart, Laura M., Rebecca L. Collins, Phyllis L. Ellickson, and David J. Klein. 2007. 
“Are Adolescent Substance Users Less Satisfied with Life as Young Adults and if 
So, Why?” Social Indicators Research 81(1): 149-169.  
Brage, Diane G. 1995. “Adolescent Depression: A Review of the Literature.” Archives of 
Psychiatric Nursing 9(1): 45-55.  
Brook, David W., Judith S. Brook, Chenshu Zhang, Patricia Cohen, and Martin 
Whiteman. 2002. “Drug Use and the Risk of Major Depressive Disorder, Alcohol 
Dependence, and Substance Use Disorders.” Archives of General Psychiatry 59(11): 
1039-1044. 
45 
 
Brown, Jocelyn, Patricia Cohen, Jeffrey G. Johnson, and Elizabeth M. Smailes. 1999. 
“Childhood Abuse and Neglect: Specificity of Effects on Adolescent and Young 
Adult Depression and Suicidality.” Journal of the American Academy of Child and 
Adolescent Psychiatry 38(12): 1490-1496. 
Brown, Richard A., Peter M. Lewinsohn, John R. Seeley, and Eric Wagner. 1996. 
“Cigarette Smoking, Major Depression, and Other Psychiatric Disorders among 
Adolescents.” Journal of the American Academy of Child and Adolescent Psychiatry 
35(12): 1602-1610. 
Brown, Tamara L., Joshua D. Miller, and Richard R. Clayton. 2004. “The 
Generalizability of Substance Use Predictors Across Racial Groups.” Journal of 
Early Adolescence 24(3): 274-302. 
Brownstein, Naomi, William D. Kalsbeek, Joyce Tabor, Pamela Entzel, Eric Daza, and 
Kathleen Mullan Harris. 2005. “Non-Response in Wave IV of the National 
Longitudinal Study of Adolescent Health.” UNC-Chapel Hill. 
Bukstein, Oscar G., Jack Cornelius, Annette C. Trunzo, Thomas M. Kelly, and D. Scott 
Wood. 2005. “Clinical Predictors of Treatment in a Population of Adolescents with 
Alcohol Use Disorders.” Addictive Behaviors 30(9): 1663-1673. 
Casanueva, Cecilia, Leyla Stambaugh, Matthew Urato, Jenifer Goldman Fraser, and 
Jason Williams. 2011. “Lost in Transition: Illicit Substance Use and Services Receipt 
Among At-Risk Youth in the Child Welfare System.” Children and Youth Services 
Review 33(10): 1939-1949. 
Chan, Ya-Fen, Mark D. Godley, Susan H. Godley, and Michael L. Dennis. 2009. 
“Utilization of Mental Health Services Among Adolescents in Community-Based 
46 
 
Substance Abuse Outpatient Clinics.” The Journal of Behavioral Health Services 
and Research 36(1): 35-51. 
Chan, Ya-Fen, Michael L. Dennis, and Rodney R. Funk. 2008. “Prevalence and 
Comorbidity of Major Internalizing and Externalizing Problems Among Adolescents 
and Adults Presenting to Substance Abuse Treatment.” Journal of Substance Abuse 
Treatment 34(1): 14-24. 
Chantala, Kim, and Joyce Tabor. 1999. “Strategies to Perform a Design-Based Analysis 
Using the Add Health Data.” Carolina Population Center, UNC-Chapel Hill. 
Chinet, Leonie, Bernard Plancherel, Monique Bolognini, Mathieu Bernard, Jacques 
Laget, Giusi Daniele, and Olivier Halfon. 2006. “Substance Use and Depression: 
Comparative Course in Adolescents.” European Child and Adolescent Psychiatry 
15(3): 149-155.  
Clark, Duncan B., Nancy Pollock, Oscar G. Bukstein, Ada C. Mezzich, Joyce T. 
Bromberger, and John E. Donovan. 1997. “Gender and Comorbid Psychopathology 
in Adolescents with Alcohol Dependence.” Journal of American Academy of Child 
and Adolescent Psychiatry 36(9): 1195-1203. 
Clark, Heddy Kovach, Chris L. Ringwalt, and Stephen R. Shamblen. 2011. “Predicting 
Adolescent Substance Use: The Effects of Depressed Mood and Positive 
Expectancies.” Addictive Behaviors 36: 488-493.  
Curry, John, Susan Silva, Paul Rohde, Golda Ginsburg, Betsy Kennard, Christopher 
Kratochvil, Anne Simons, Jerry Kirchner, Diane May, Taryn Mayes, Norah Feeny, 
Anne Marie Albano, Sarah Lavanier, Mark Reinecke, Rachel Jacobs, Emily Becker-
Weidman, Elizabeth Weller, Graham Emslie, John Walkup, Elizabeth Kastelic, 
47 
 
Barbara Burns, Karen Wells, and John March. 2012. “Onset of Alcohol or Substance 
Use Disorders Following Treatment for Adolescent Depression.” Journal of 
Consulting and Clinical Psychology 80(2): 299-312.  
Degenhardt, Louisa, Wayne Hall, and Michael Lynskey. 2003. “Exploring the 
Association between Cannabis Use and Depression.” Addiction 98(11): 1493-1504. 
Dembo, Richard, Linda Williams, Werner Wothke, and James Schmeidler. 1992. 
“Examining a Structural Model of the Relationships Among Alcohol Use, 
Marijuana/Hashish Use, their Effects, and Emotional and Psychological Problems 
Over Time in a Cohort of High-Risk Youths.” Deviant Behavior: An 
Interdisciplinary Journal 13(2): 185-215. 
Deykin, Eva Y., Janice C. Levy, and Victoria Wells. 1987. “Adolescent Depression, 
Alcohol, and Drug Abuse.” American Journal of Public Health 77(2): 178-182. 
Dickerson, John, Greg Clarke, William Beardslee, V. Robin Weersing, Tracey Gladstone, 
Giovanna Porta, David Brent, Lynn DeBar, and Judy Garber. 2012. “CB7-05: 
Incremental Cost-Effectiveness of Preventing Depression in At-Risk Adolescents.” 
Clinical Medicine and Research 10(3): 183-183. 
Drake, Robert E., Kim T. Mueser, Mary F. Brunette, and Gregory J. McHugo. 2004. “A 
Review of Treatments for People with Severe Mental Illnesses and Co-Occurring 
Substance Use Disorders.” Psychiatric Rehabilitation Journal 27(4): 360-374. 
Drake, Robert E., Kim T. Mueser, Robin E. Clark, and Michael A. Wallach. 1996. “The 
Course, Treatment, and Outcome of Substance Disorder in Persons with Severe 
Mental Illness.” American Journal of Orthopsychiatry 66(1): 42-51.  
48 
 
Ducharme, Lori J., Hannah K. Knudsen, and Paul M. Roman. 2006. “Availability of 
Integrated Care for Co-Occurring Substance Abuse and Psychiatric Conditions.” 
Community Mental Health Journal 42(4): 363-375. 
Duncan, Terry E., Susan C. Duncan, Natasha Beauchamp, Jennifer Wells, and Dennis V. 
Ary. 2000. “Development and Evaluation of an Interactive CD-ROM Refusal Skills 
Program to Prevent Youth Substance Use: “Refuse to Use.”” Journal of Behavioral 
Medicine 23(1): 59-72. 
Farhat, Tilda, Bruce Simons-Morton, and Jeremy W. Luk. 2011. “Psychosocial 
Correlates of Adolescent Marijuana Use: Variations by Status of Marijuana Use.” 
Addictive Behaviors 36(4): 404-407. 
Fergusson, David M., and Lianne J. Woodward. 2002. “Mental Health, Educational, and 
Social Role Outcomes of Adolescents with Depression.” Archives of General 
Psychiatry 59(3): 225-231.  
Fergusson, David M., L. John Horwood, and Nicola Swain-Campbell. 2002. “Cannabis 
Use and Psychosocial Adjustment in Adolescence and Young Adulthood.” Addiction 
97(9): 1123-1135. 
Fombonne, Eric, Gail Wostear, Vanessa Cooper, Richard Harrington, and Michael 
Rutter. 2001. “The Maudsley Long-Term Follow-up of Child and Adolescent 
Depression.” British Journal of Psychiatry 179(3): 210-217.  
Galambos, Nancy L., Bonnie J. Leadbeater, and Erin T. Barker. 2004. “Gender 
Differences in and Risk Factors for Depression in Adolescence: A 4-Year 
Longitudinal Study.” International Journal of Behavioral Development 28(1): 16-25. 
49 
 
Garrison, Carol Z., Cheryl L. Addy, Kirby L. Jackson, Robert E. McKeown, and Jennifer 
L. Waller. 1991. “The CES-D as a Screen for Depression and Other Psychiatric 
Disorders in Adolescents.” Journal of the American Academy of Child and 
Adolescent Psychiatry 30(4): 636-641. 
Goldstein, Benjamin I., Wael Shamseddeen, Anthony Spirito, Graham Emslie, Greg 
Clarke, Karen Dineen Wagner, Joan Rosenbaum Asarnow, Benedetoo Vitiello, Neal 
Ryan, Boris Birmaher, Taryn Mayes, Matthew Onorato, Jamie Zelazny, and David 
Brent. 2009. “Substance Use and the Treatment of Resistant Depression in 
Adolescents.” Journal of the American Academy of Child and Adolescent Psychiatry 
48(12): 1182-1192. 
Goodman, Leo A. 1960. “On the Exact Variance of Products.” Journal of the American 
Statistical Association 55(292): 708-713. 
Gotlib, Ian H. and Constance L. Hammen, ed. 2009. Handbook of Depression. 2
nd
 ed. 
NY: Guilford Press. 
Green, Brian E., and Christian Ritter. 2000. “Marijuana Use and Depression.” Journal of 
Health and Social Behavior 41(1): 40-49.  
Gutman, Leslie Morrison, Vonnie C. McLoyd, and Teru Tokoyawa. 2005. “Financial 
Strain, Neighborhood Stress, Parenting Behaviors, and Adolescent Adjustment in 
Urban African American Families.” Journal of Research on Adolescence 15(4): 425-
449. 
Hagan, John, and Holly Foster. 2003. “S/He’s a Rebel: Toward a Sequential Stress 
Theory of Delinquency and Gendered Pathways to Disadvantage in Emerging 
Adulthood.” Social Forces 82(1): 53-86. 
50 
 
Hankin, Benjamin L. 2006. “Adolescent Depression: Description, Causes, and 
Interventions.” Epilepsy and Behavior 8(1): 102-114. 
Harkness, Kate L., Alanna E. Bruce, and Margaret N. Lumley. 2006. “The Role of 
Childhood Abuse and Neglect in the Sensitization to Stressful Life Events in 
Adolescent Depression.” Journal of Abnormal Psychology 115(4): 730-741. 
Harris, K.M., C.T. Halpern, E. Whitsel, J. Hussey, J. Tabor, P. Entzel, and J.R. Udry. 
2009. The National Longitudinal Study of Adolescent Health: Research Design 
[WWW document]. URL: http://www.cpc.unc.edu/projects/addhealth/design.  
Hines, Denise A., and Murray A. Straus. 2007. “Binge Drinking and Violence Against 
Dating Partners: The Mediating Effect of Antisocial Traits and Behaviors in a 
Multinational Perspective.” Aggressive Behavior 33(5): 441-457. 
Howard, Donna E., Susan Feigelman, Xiaoming Li, Sheila Cross, and Laura Rachuba. 
2002. “The Relationship Among Violence Victimization, Witnessing Violence, and 
Youth Stress.” Journal of Adolescent Health 31(6): 455-462. 
Jaycox, Lisa H., Andrew R. Morral, and Jaana Juvonen. 2003. “Mental Health and 
Medical Problems and Service Use Among Adolescent Substance Users.” Journal of 
the American Academy of Child and Adolescent Psychiatry 42(6): 701-709. 
Johnston, Lloyd D., Patrick M. O'Malley, Jerald G. Bachman, and John E. Schulenberg. 
(2011). Monitoring the Future National Survey Results on Drug Use, 1975-2010. 
Volume I: Secondary School Students. Ann Arbor: Institute for Social Research, The 
University of Michigan. 
51 
 
Johnson, Monica Kirkpatrick. 2004. “Further Evidence on Adolescent Employment and 
Substance Use: Differences by Race and Ethnicity.” Journal of Health and Social 
Behavior 45(2): 187-197. 
Kandel, Denise B., Mark Davies, Daniel Karus, and Kazuo Yamaguchi. 1986. “The 
Consequences in Young Adulthood of Adolescent Drug Involvement: An 
Overview.” Archives of General Psychiatry 43(8): 746-754. 
Kandel, Denise B., Kazuo Yamaguchi, and Kevin Chen. 1992. “Stages of Progression in 
Drug Involvement From Adolescence to Adulthood: Further Evidence for the 
Gateway Theory.” Journal of Studies on Alcohol 53(5): 447-457. 
Kofler, Michael J., Michael R. McCart, Kristyn Zajac, Kenneth J. Ruggiero, Benjamin E. 
Saunders, and Dean G. Kilpatrick. 2011. “Depression and Delinquency Covariation 
in an Accelarated Longitudinal Sample of Adolescents.” Journal of Consulting and 
Clinical Psychology 79(4): 458-469. 
Latkin, Carl A., and Aaron D. Curry. 2003. “Stressful Neighborhoods and Depression: A 
Prospective Study of the Impact of Neighborhood Disorder.” Journal of Health and 
Social Behavior 44(1): 34-44. 
Latkin, Carl A., Aaron D. Curry, Wei Hua, and Melissa A. Davey. 2007. “Direct and 
Indirect Associations of Neighborhood Disorder with Drug Use and High-Risk 
Sexual Partners.” American Journal of Preventive Medicine 32(6): 234-241. 
Laub, John H., Daniel S. Nagin, and Robert J. Sampson. 1998. “Trajectories of Change in 
Criminal Offending: Good Marriages and the Desistance Process.” American 
Sociological Review 63(2): 225-238. 
52 
 
Lehrer, Jocelyn A., Lydia A. Shrier, Steven Gortmaker, and Stephen Buku. 2006a. 
“Depressive Symptoms as a Longitudinal Predictor of Sexual Risk Behaviors 
Among US Middle and High School Students.” Pediatrics 118(1): 189-200. 
Lehrer, Jocelyn A., Stephen Buka, Steven Gortmaker, and Lydia A. Shrier. 2006b. 
“Depressive Symptomatology as a Predictor of Exposure to Intimate Partner 
Violence Among US Female Adolescents and Young Adults.” Archives of Pediatrics 
and Adolescent Medicine 160(3): 270-276. 
Lo, Celia C., Young S. Kim, and Wesley T. Church. 2008. “The Effects of Victimization 
on Drug Use: A Multilevel Analysis.” Substance Use and Misuse 43(10): 1340-
1361. 
Loeber, Rolf, Magda Stouthamer-Loeber, and Helene Raskin White. 1999. 
“Developmental Aspects of Delinquency and Internalizing Problems and Their 
Association with Persistent Juvenile Substance Use Between Ages 7 and 18.” 
Journal of Clinical Child Psychology 28(3): 322-332. 
Lu, Mingshan and Thomas G. McGuire. 2002. “The Productivity of Outpatient Treatment 
for Substance Abuse.” The Journal of Human Resources 37(2): 309-335.  
Luk, Jeremy W., Jing Wang, and Bruce G. Simons-Morton. 2010. “Bullying 
Victimization and Substance Use Among U.S. Adolescents: Mediation by 
Depression.” Prevention Science 11(4): 355-359. 
MacKinnon, David P. 2008. Introduction to Statistical Mediation Analysis. New York, 
NY: Erlbaum 
53 
 
MacKinnon, David P., Chondra M. Lockwood, Jeanne M. Hoffman, Stephen G. West, 
and Virgil Sheets. 2002. “A Comparison of Methods to Test Mediation and Other 
Intervening Variable Effects.” Psychological Methods 7(1): 83-104. 
Martin, Sandra L., Kathy B. Sigda, and Janis B. Kupersmidt. 1998. “Family and 
Neighborhood Violence: Predictors of Depressive Symptomatology Among 
Incarcerated Youth.” The Prison Journal 78(4): 423-438. 
Mattlin, Jay A., Elaine Wethington, and Ronald C. Kessler. 1990. “Situational 
Determinants of Coping and Coping Effectiveness.” Journal of Health and Social 
Behavior 31(1): 103-122. 
McGue, Matt, and William G. Iacono. 2005. “The Association of Early Adolescent 
Problem Behavior with Adult Psychopathology.” The American Journal of 
Psychiatry 162(6): 1118-1124.  
Mertens, Jennifer R., Alan J. Flisher, Michael F. Fleming, and Constance M. Weisner. 
2007. “Medical Conditions of Adolescents in Alcohol and Drug Treatment: 
Comparison with Matched Controls.” Journal of Adolescent Health 40(2): 173-179. 
Mirowsky, John, and Catherine E. Ross. 1992. “Age and Depression.” Journal of Health 
and Social Behavior 33(3): 187-205. 
Moffitt, Terrie E., and Avshalom Caspi. 2001. “Childhood Predictors Differentiate Life-
Course Persistent and Adolescence-Limited Antisocial Pathways Among Males and 
Females.” Development and Psychopathology 13(2): 355-375. 
Overbeek, Geertjan, Wilma Vollerbergh, Wim Meeus, Rutger Engels, and Eric Luijpers. 
2001. “Course, Co-Occurrence, and Longitudinal Associations of Emotional 
54 
 
Disturbance and Delinquency From Adolescence to Young Adulthood: A Six-Year 
Three-Wave Study.” Journal of Youth and Adolescence 30(4): 401-426. 
Parthasarathy, Sujaya, and Constance Weisner. 2006. “Health Care Services Use by 
Adolescents with Intakes into an Outpatient Alcohol and Drug Treatment Program.” 
American Journal on Addictions 15: 113-121. 
Patterson, Gerald R., and Karen Yoerger. 1993. “Developmental Models for Delinquent 
Behavior.” In Mental Disorder and Crime, ed. Sheilagh Hodgins, 140-172. Newbury 
Park, CA: Sage.  
Patton, George C., Carolyn Coffey, John B. Carlin, Louisa Degenhardt, Michael 
Lynskey, and Wayne Hall. 2002. “Cannabis Use and Mental Health in Young 
People: Cohort Study.” British Medical Journal 325(7374): 1195-1198.  
Pearlin, Leonard I. 1989. “The Sociological Study of Stress.” Journal of Health and 
Social Behavior 30(3): 241-256. 
Pearlin, Leonard I., Elizabeth G. Menaghan, Morton A. Lieberman, and Joseph T. 
Mullan. 1981. “The Stress Process.” Journal of Health and Social Behavior 22(4): 
337-356. 
Pearlin, Leonard I., Scott Schieman, Elena M. Fazio, and Stephen C. Meersman. 2005. 
“Stress, Health, and the Life Course: Some Conceptual Perspectives.” Journal of 
Health and Social Behavior 46(2): 205-219. 
Petrosino, Anthony. 2003. “Standards for Evidence and Evidence for Standards: The 
Case of School-Based Drug Prevention.” Annals of the American Academy of 
Political and Social Science 587:180-207.  
55 
 
Poulin, Christiane, Denise Hand, Brock Boudreau, and Darcy Santor. 2005. “Gender 
Differences in the Association Between Substance Use and Elevated Depressive 
Symptoms in a General Adolescent Population.” Society for the Study of Addiction 
100(4): 525-535. 
Preacher, Kristopher J., and Andrew F. Hayes. 2008. “Asymptotic and Resampling 
Strategies for Assessing and Comparing Indirect Effects in Multiple Mediator 
Models.” Behavior Research Methods 40(3): 879-891. 
Radloff, Lenore Sawyer. 1977. “The CES-D Scale: A Self-Report Depression Scale for 
Research in the General Population.” Applied Psychological Measurement 1(3): 385-
401.  
Ramo, Danielle E., Mark G. Myers, and Sandra A. Brown. 2010. “Self-Efficacy Mediates 
the Relationship between Depression and Length of Abstinence After Treatment 
Among Youth but Not Among Adults.” Substance Use and Misuse 45(13): 2301-
2322.  
Reed, Elizabeth, Jay G. Silverman, Seth L. Welles, Maria Christina Santana, Stacey A. 
Missmer, and Anita Raj. 2009. “Associations Between Perceptions and Involvement 
in Neighborhood Violence and Intimate Partner Violence Perpetration Among 
Urban, African American Men.” Journal of Community Health 34(4): 328-335. 
Ritakallio, Minna, Riittakerttu Kaltiala-Heino, Janne Kivivuori, and Matti Rimpela. 2005. 
“Brief Report:  Delinquent Behaviour and Depression in Middle Adolescence: A 
Finnish Community Sample.” Journal of Adolescence 28(1): 155-159. 
56 
 
Roberts, Robert E., Judy A. Andrews, Peter M. Lewinsohn, and Hyman Hops. 1990. 
“Assessment of Depression in Adolescents Using the Center for Epidemiologic 
Studies Depression Scale.” Psychological Assessment 2(2): 122-128.  
Roberts, Robert E., Peter M. Lewinsohn, and John R. Seeley. 1991. “Screening for 
Adolescent Depression: A Comparison of Depression Scales.” Journal of American 
Academy of Child and Adolescent Psychiatry 30(1): 58-66.  
Robles, Theodore F., Ronald Glaser, and Janice K. Kiecolt-Glaser. 2005. “Out of 
Balance: A New Look at Chronic Stress, Depression, and Immunity.” Current 
Directions in Psychological Science 14(2): 111-115. 
Sampson, Robert. J., and John H. Laub. 1997. “A Life-Course Theory of Cumulative 
Disadvantage and the Stability of Delinquency.” In Developmental Theories of 
Crime and Delinquency: In Advances in Criminological Theory. Vol 7, ed. Terence 
P. Thornberry. New Brunswick, NJ: Transaction Publishers.  
Schraedley, Pamela K., Ian H. Gotlib, and Chris Hayward. 1999. “Gender Differences in 
Correlates of Depressive Symptoms in Adolescents.” Journal of Adolescent Health 
25(2): 98-108. 
Siennick, Sonja E. 2007. “The Timing and Mechanisms of the Offending-Depression 
Link.” Criminology 45(3): 583-615. 
Sihvola, Elina, Richard J. Rose, Danielle M. Dick, Lea Pulkkinen, Mauri Marttunen, and 
Jaakko Kaprio. 2008. “Early-Onset Depressive Disorders Predict the Use of 
Addictive Substance in Adolescence: A Prospective Study of Adolescent Finnish 
Twins.” Addiction 103(12): 2045-2053. 
57 
 
Silberg, Judy, Michael Rutter, Brian D’Onofrio, and Lindon Eaves. 2003. “Genetic and 
Environmental Risk Factors in Adolescent Substance Use.” Journal of Child 
Psychology and Psychiatry 44(5): 664-676.  
Silverman, Jay G., Anita Raj, Lorelei A. Mucci, and Jeanne E. Hathaway. 2001. “Dating 
Violence Against Adolescent Girls and Associated Substance Use, Unhealthy 
Weight Control, Sexual Risk Behavior, Pregnancy, and Suicidality.” The Journal of 
the American Medical Association 286(5): 572-579. 
Sobel, Michael E. 1982. “Asymptotic Confidence Intervals for Indirect Effects in 
Structural Equation Models.” Sociological Methodology 13(1): 290-312. 
Stata FAQ. 2013. How Can I Analyze Multiple Mediators in Stata? UCLA: Statistical 
Consulting Group. From http://www.ats.ucla.edu/stat/stata/faq/mulmediation.htm 
(accessed February 15, 2013).  
Sterling, Stacy, Carolynn Kohn, Yun Lu, and Constance Weisner. 2004. “Pathways to 
Chemical Dependency Treatment for Adolescents in an HMO.” Journal of 
Psychoactive Drugs 36(4): 439-453. 
Sterling, Stacy, and Constance Weisner. 2005. “Chemical Dependency and Psychiatric 
Services for Adolescents in Private Managed Care: Implications for Outcomes.” 
Alcoholism: Clinical and Experiential Research 29(5): 801-809. 
Sterling, Stacy, Constance Weisner, Agatha Hinman, and Sujaya Parthasarathy. 2010. 
“Access to Treatment for Adolescents with Substance Use and Co-Occurring 
Disorders: Challenges and Opportunities.” Journal of the American Academy of 
Child and Adolescent Psychiatry 49(7): 637-726. 
58 
 
Steuber, Traci L., and Fred Danner. 2006. “Adolescent Smoking and Depression: Which 
Comes First?” Addictive Behaviors 31(1): 133-136. 
Stogner, John, and Chris L. Gibson. 2011. “The Influence of Health Strain on the 
Initiation and Frequency of Substance Use in a National Sample of Adolescents.” 
The Journal of Drug Issues 41(1): 69-94. 
Stuewig, Jeffrey, and Laura A. McCloskey. 2005. “The Relation of Child Maltreatment 
to Shame and Guilt Among Adolescents: Psychological Routes to Depression and 
Delinquency.” Child Maltreatment 10(4): 324-336. 
Substance Abuse and Mental Health Services Administration [SAMHSA]. 2011. Results 
from the 2010 National Survey on Drug Use and Health: Summary of National 
Findings. NSDUH Series H-41, HSS Publication No. (SMA) 11-4658. Rockville, 
MD: Substance Abuse and Mental Health Services Administration, 2011.  
Substance Abuse and Mental Health Services Administration [SAMHSA]. 2012. Results 
from the 2010 National Survey on Drug Use and Health: Mental Health Findings. 
NSDUH Series H-42, HHS Publication No. (SMA) 11-4667. Rockville, MD: 
Substance Abuse and Mental Health Services Administration, 2012.   
Swendsen, Joel D., and Kathleen R. Merikangas. 2000. “The Comorbidity of Depression 
and Substance Use Disorders.” Clinical Psychology Review 20(2): 173-189. 
Tandon, Darius S., and Barry S. Solomon. 2009. “Risk and Protective Factors for 
Depressive Symptoms in Urban African American Adolescents.” Youth and Society 
41(1): 80-99. 
Taylor, Aaron B., David P. MacKinnon, and Jenn-Yun Tein. 2008. “Tests of the Three-
Path Mediated Effect.” Organizational Research Methods 11(2): 241-269. 
59 
 
Taylor, Ozietta D. 2011. “Adolescent Depression as a Contributing Factor to the 
Development of Substance Use Disorders.” Journal of Human Behavior in the Social 
Environment 21(6): 696-710.  
Tourangeau, Roger, Hee-Choon Shin, and the National Opinion Research Center. 1999. 
“Grand Sample Weight.” Carolina Population Center, UNC-Chapel Hill.  
Townsend, Aloen L., David E. Biegel, Karen J. Ishler, Barbara Wieder, and Amy Rini. 
2006. “Families of Persons with Substance Use and Mental Disorders: A Literature 
Review and Conceptual Framework.” National Council on Family Relations 55(4): 
473-486.  
Van Hasselt, Vincent B., Gary Killam, Kari M. Schlessinger, Tina M. DiCicco, William 
F. Anzalone, Jr., Tricia L. Leslie, John A. George, Edward J. Werder, and Larry L. 
Massey. 2005. “The Adolescent Drug Abuse Prevention and Treatment (ADAPT) 
Program: A Mental Health-Law Enforcement Collaboration.” Journal of Child & 
Adolescent Substance Abuse 15(2): 87-104. 
Vida, Ron, E.B. Brownlie, Joseph H. Beitchman, Edward M. Adlaf, Leslie Atkinson, 
Michael Escobar, Carla J. Johnson, Hedy Jiang, Emiko Koyama, and Danielle 
Bender. 2009. “Emerging Adult Outcomes of Adolescent Psychiatric and Substance 
Use Disorders.” Addictive Behaviors 34(10): 800-805.  
Wade, Terrance J., and David J. Pevalin. 2005. “Adolescent Delinquency and Health.” 
Canadian Journal of Criminology and Criminal Justice 47(4): 619-654. 
Waller, M.W., D.D. Hallfors, C.T. Halpern, B.J. Iritani, C.A. Ford, and G. Guo. 2006. 
“Gender Differences in Associations between Depressive Symptoms and Patterns of 
60 
 
Substance Use and Risky Sexual Behavior Among a Nationally Representative 
Sample of U.S. Adolescents.” Archives of Women’s Mental Health 9(3): 139-150. 
Warren, Jocelyn T., S. Marie Harvey, and Jillian T. Henderson. 2010. “Do Depression 
and Low Self-Esteem Follow Abortion Among Adolescents? Evidence from a 
National Study.” Perspectives on Sexual and Reproductive Health 42(4): 230-235.  
Watt, Toni Terling, and Jesse McCoy Rogers. 2007. “Factors Contributing to Differences 
in Substance Use Among Black and White Adolescents.” Youth and Society 39(1): 
54-74.  
Wickrama, K.A.S. and Diana L. Baltimore. 2010. “Adolescent Precocious Development 
and Young Adult Health Outcomes.” Advanced Life Course Research 15(4): 121-
131. 
Wickrama, K.A.S., Thulitha Wickrama, and Ryan Lott. 2009. “Heterogeneity in Youth 
Depressive Symptom Trajectories: Social Stratification and Implications for Young 
Adult Physical Health.” Journal of Adolescent Health 45(4): 335-343. 
Wiesner, Margit, and Hyoun K. Kim. 2006. “Co-Occurring Delinquency and Depressive 
Symptoms of Adolescent Boys and Girls: A Dual Trajectory Modeling Approach.” 
Developmental Psychology 42(6): 1220-1235.  
Wight, Richard G., Carol S. Aneshensel, Amanda L. Botticello, and Joslan E. Sepulveda. 
2005. “A Multilevel Analysis of Ethnic Variation in Depressive Symptoms Among 
Adolescents in the United States.” Social Science and Medicine 60(9): 2073-2084. 
Wolff, Jennifer C., and Thomas H. Ollendick. 2006. “The Comorbidity of Conduct 
Problems and Depression in Childhood and Adolescence.” Clinical Child and 
Family Psychology Review 9(3/4): 201-220. 
61 
 
Wu, Li-Tzy, and Chris L. Ringwalt. 2006. “Use of Alcohol Treatment and Mental Health 
Services Among Adolescents with Alcohol Use Disorders.” Psychiatric Services 
57(1): 84-92. 
Wu, Ping, Christina W. Hoven, Xinhua Liu, Cordelia J. Fuller, Bin Fan, George Musa, 
Judith Wicks, Donald Mandell, and Judith A. Cook. 2008. “The Relationship 
between Depressive Symptom Levels and Subsequent Increases in Substance Use 
among Youth with Severe Emotional Disturbance.” Journal of Studies on Alcohol 
and Drugs 69(4): 520-527. 
Yanos, Philip T., Sally J. Czaja, and Cathy Spatz Widom. 2010. “A Prospective 
Examination of Service Use by Abused and Neglected Children Followed Up Into 
Adulthood.” Psychiatric Services 61(8): 796-802. 
 
